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I. General Considerations 

Before use, commercial reagents were purified by distillation or sublimation. All manipulations were carried out 
using standard Schlenck Techniques. Solvents were dried according to current methods, distilled and stored under 
nitrogen atmosphere. All reactions involving air or moisture sensitive reagents or intermediates were carried out 
under dry nitrogen in flame-dried glassware. Melting points were measured on a Büchi B-540 apparatus and are 
uncorrected. All new compounds were characterized by 1H NMR, 13C NMR, 31P NMR using a Bruker DRX 400 
MHz NMR spectrometer or a Bruker Avance 250 MHz NMR spectrometer. All NMR experiments performed on 
phosphorus were indicated uncoupling of hydrogen. All NMR led during reaction were done with a closed capillary 
DMSO-D6 probe in the NMR tube. Low and high resolution mass spectra were determined on an electrospray 
ionization (RSI) WATERS Micromas Q-Tof spectrometer with as internal reference H3PO4 (0.1% in 
water/acetonitrile, 1:1). 

II. NMR and mass spectra 

II.1.  (E)-diethyl 2-[2-(benzyloxy)ethoxy]vinylphosphonate 6 

 
Scheme 1 Synthesis of benzyloxyethyloxyethylenylphosphonate 6 

 

C15H23O5P 
MW = 314.32 g.mol-1 
Yellow oil (9.09 g, 79%) 
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*** Current Data Parameters ***

NAME : BOUILL~1

EXPNO : 230

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 07:17:14

DATE_d : Feb 11 2009

NS :             16

O1 :       -5062.76 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG : 10321.2998047

SFO1 :    101.2494172 MHz

SOLVENT : CDCl3

SW :       401.4878 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          54.73 ppm

Stop :          -3.25 ppm

SR :           0.00 Hz

SOLVENT : ?

bsd02-123 D1 Bouilleur

31P CPD CDCl3
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(E)-diethyl 2-[2-(benzyloxy)ethoxy]vinylphosphonate 6 

 

C15H23O5P 
MW = 314.32 g.mol-1 
Yellow oil (9.09 g, 79%, instable to storage) 
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*** Current Data Parameters ***

NAME : BOUILL~1

EXPNO : 231

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 07:14:26

DATE_d : Feb 11 2009

NS :             16

O1 :        1544.66 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG :    128.0000000

SFO1 :    250.1315447 MHz

SOLVENT : CDCl3

SW :        20.6930 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :           8.20 ppm

Stop :           0.59 ppm

SR :          -0.00 Hz

SOLVENT : ?

bsd02-123 D1 Bouilleur

1H CDCl3
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*** Current Data Parameters ***

NAME : BOUILL~1

EXPNO : 235

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 05:23:22

DATE_d : Feb 19 2009

NS :            256

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         219.17 ppm

Stop :         -19.18 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 02 123 bouilleurC13APT CDCl3 opt/topspin cristau 19
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II.2. (±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a 

 
Scheme 2 Iodo-base introduction on 6 

 

C19H26IN2O7P 
MW = 552.31 g.mol-1 
Colorless oil (0.35 g, 40 %) 
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*** Current Data Parameters ***

NAME : final

EXPNO : 201

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:08:32

DATE_d : Jan 06 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 20642.5000000

SFO1 :    161.9836718 MHz

SOLVENT : CDCl3

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         150.22 ppm

Stop :         -50.22 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 02 085 F2P31CPD CDCl3 opt/topspin cristau 41
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a 

 

C19H26IN2O7P 
MW = 552.31 g.mol-1 
Colorless oil (0.35 g, 40 %) 
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*** Current Data Parameters ***

NAME : final

EXPNO : 202

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:11:40

DATE_d : Jan 06 2009

NS :             16

O1 :        2400.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     71.8000031

SFO1 :    400.1324008 MHz

SOLVENT : CDCl3

SW :        14.9831 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          10.66 ppm

Stop :           0.89 ppm

SR :          32.79 Hz

SOLVENT : ?

  BSD 02 085 F2PROTON CDCl3 opt/topspin cristau 41
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a 
 

 

C19H26IN2O7P 
MW = 552.31 g.mol-1 
Colorless oil (0.35 g, 40 %) 
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*** Current Data Parameters ***

NAME : final

EXPNO : 204

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 14:19:40

DATE_d : Jan 06 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         172.55 ppm

Stop :          12.17 ppm

SR :         105.23 Hz

SOLVENT : ?

  BSD 02 085 F2C13APT CDCl3 opt/topspin cristau 5
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a 
 

 

C19H26IN2O7P 
MW = 552.31 g.mol-1 
Colorless oil (0.35 g, 40 %) 
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a 

 

C19H26IN2O7P 
MW = 552.31 g.mol-1 
Colorless oil (0.35 g, 40 %) 
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-1-
iodoethylphosphonate 9a 

 

C19H26IN2O7P 
MW = 552.31 g.mol-1 
Colorless oil (0.35 g, 40 %) 
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II.3. (±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b 

 
Scheme 2 Iodo-base introduction on 6 

 

C20H28IN2O7P 
MW = 566.33 g.mol-1 
Colorless oil (0.81 g, 45 %) 
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*** Current Data Parameters ***

NAME : f3

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 15:41:37

DATE_d : Jan 20 2009

DE :            6.0 usec

DS :              4

NS :             16

NUC1 : 31P

O1 :        8098.78 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 20642.5000000

SFO1 :    161.9836718 MHz

SW :       200.4371 ppm

SW_h :      32467.532 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    161.9755730 MHz

*** 1D NMR Plot Parameters ***

Start :         150.22 ppm

Stop :         -50.22 ppm

SR :           0.01 Hz

ppm_cm :           9.46

Hz_cm :        1531.49

  BSD 02 099 F3P31CPD CDCl3 opt/topspin cristau 35
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b 

 

C20H28IN2O7P 
MW = 566.33 g.mol-1 
Colorless oil (0.81 g, 45 %) 
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*** Current Data Parameters ***

NAME : sechage2

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:28:26

DATE_d : Jan 27 2009

DE :            6.0 usec

DS :              2

NS :             16

NUC1 : 1H

O1 :        2400.78 Hz

O2 :        2470.97 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :    143.6999969

SFO1 :    400.1324008 MHz

SW :        14.9831 ppm

SW_h :       5995.204 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

PC :           1.00

SF :    400.1300353 MHz

*** 1D NMR Plot Parameters ***

Start :           9.30 ppm

Stop :           0.17 ppm

SR :          35.32 Hz

ppm_cm :           0.43

Hz_cm :         172.27

  BSD 02 099 F3PROTON CDCl3 opt/topspin cristau 38
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b 

 

C20H28IN2O7P 
MW = 566.33 g.mol-1 
Colorless oil (0.81 g, 45 %) 
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*** Current Data Parameters ***

NAME : sechage2

EXPNO : 211

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 16:51:06

DATE_d : Jan 27 2009
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NS :           1024
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O2 :        1600.52 Hz
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SW_h :      23980.815 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    100.6127690 MHz

*** 1D NMR Plot Parameters ***

Start :         219.17 ppm

Stop :         -19.18 ppm

SR :           0.00 Hz

ppm_cm :          11.24

Hz_cm :        1131.17

  BSD 02 099 F3C13APT CDCl3 opt/topspin cristau 38
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b 

 

C20H28IN2O7P 
MW = 566.33 g.mol-1 
Colorless oil (0.81 g, 45 %) 
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(±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-1-
iodoethylphosphonate 9b 

 

C20H28IN2O7P 
MW = 566.33 g.mol-1 
Colorless oil (0.81 g, 45 %) 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S15/78 

II.4. (±)-(1R,2R)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]-1-
iodoethylphosphonate 9c 

 
Scheme 2 Iodo-base introduction on 6 

 

C26H31N3O7IP 
MW = 655.43 g.mol-1 
White solid (620 mg, 32 %) 

17
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(ppm)

-30-101030507090110130

*** Current Data Parameters ***

NAME : f1

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 23:31:47

DATE_d : Mar 18 2009

DE :            6.0 usec

DS :              4

NS :             16

NUC1 : 31P

O1 :        8098.78 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :  8192.0000000

SFO1 :    161.9836718 MHz

SW :       200.4371 ppm

SW_h :      32467.532 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    161.9755730 MHz

*** 1D NMR Plot Parameters ***

Start :         150.22 ppm

Stop :         -50.22 ppm

SR :           0.01 Hz

ppm_cm :           9.46

Hz_cm :        1531.49
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C26H31N3O7IP 
MW = 655.43 g.mol-1 
White solid (620 mg, 32 %) 
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*** Current Data Parameters ***

NAME : pursec

EXPNO : 202

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 00:32:36

DATE_d : Mar 20 2009

DE :            6.0 usec

DS :              2

NS :             16

NUC1 : 1H

O1 :        2400.78 Hz

O2 :        2470.97 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     64.0000000

SFO1 :    400.1324008 MHz

SW :        14.9831 ppm

SW_h :       5995.204 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

PC :           1.00

SF :    400.1300334 MHz

*** 1D NMR Plot Parameters ***

Start :          10.63 ppm

Stop :          -0.00 ppm

SR :          33.37 Hz

ppm_cm :           0.50

Hz_cm :         200.69
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C26H31N3O7IP 
MW = 655.43 g.mol-1 
White solid (620 mg, 32 %) 
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*** Current Data Parameters ***

NAME : pursec

EXPNO : 201

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 00:29:26

DATE_d : Mar 20 2009

DE :            6.0 usec

DS :              4

NS :            256

NUC1 : 13C

O1 :       10060.80 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SW :       238.3238 ppm

SW_h :      23980.815 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    100.6127690 MHz

*** 1D NMR Plot Parameters ***

Start :         173.11 ppm

Stop :          13.25 ppm

SR :           0.00 Hz

ppm_cm :           7.54

Hz_cm :         758.69
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C26H31N3O7IP 
MW = 655.43 g.mol-1 
White solid (620 mg, 32 %) 
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C26H31N3O7IP 
MW = 655.43 g.mol-1 
White solid (620 mg, 32 %) 
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C26H31N3O7IP 
MW = 655.43 g.mol-1 
White solid (620 mg, 32 %) 
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II.5. (+)-Diethyl  2-(2-(benzyloxy)ethoxy)-2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)ethylphosphonate 10a 

 
Scheme 3 Reduction and debenzylation steps 

 

C19H27N2O7P 
MW = 426.21 g.mol-1 
Colorless oil (398 mg, 85 %) 
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*** Current Data Parameters ***

NAME : F2

EXPNO : 211

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 00:10:50

DATE_d : Jan 23 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 20642.5000000

SFO1 :    161.9836718 MHz

SOLVENT : CDCl3

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          56.50 ppm

Stop :          -1.49 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 02 103 F3P31CPD CDCl3 opt/topspin cristau 44
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C19H27N2O7P 
MW = 426.21 g.mol-1 
Colorless oil (398 mg, 85 %) 
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*** Current Data Parameters ***

NAME : sechage1

EXPNO : 212

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:35:55

DATE_d : Jan 27 2009

DE :            6.0 usec

DS :              2

NS :             16

NUC1 : 1H

O1 :        2400.78 Hz

O2 :        2470.97 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :    143.6999969

SFO1 :    400.1324008 MHz

SW :        14.9831 ppm

SW_h :       5995.204 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

PC :           1.00

SF :    400.1300348 MHz

*** 1D NMR Plot Parameters ***

Start :           9.99 ppm

Stop :           0.11 ppm

SR :          34.82 Hz

ppm_cm :           0.47

Hz_cm :         186.49
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C19H27N2O7P 
MW = 426.21 g.mol-1 
Colorless oil (398 mg, 85 %) 
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*** Current Data Parameters ***

NAME : sechage1

EXPNO : 213

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 17:55:34

DATE_d : Jan 27 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         173.06 ppm

Stop :          12.55 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 02 103 F2C13APT CDCl3 opt/topspin cristau 39
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C19H27N2O7P 
MW = 426.21 g.mol-1 
Colorless oil (398 mg, 85 %) 
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II.6. (±)-Diethyl 2-(2-(benzyloxy)ethoxy)-2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
yl)ethylphosphonate 10b 

 
Scheme 3 Reduction and debenzylation steps 

 

 
C20H29N2O7P 
MW = 440.44 g.mol-1 
Colorless (416 mg, 84 %) 
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*** Current Data Parameters ***

NAME : F1

EXPNO : 214

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 00:28:53

DATE_d : Jan 23 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 13004.0000000

SFO1 :    161.9836718 MHz

SOLVENT : CDCl3

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          38.87 ppm

Stop :           7.77 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 02 105 F1P31CPD CDCl3 opt/topspin cristau 46
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C20H29N2O7P 
MW = 440.44 g.mol-1 
Colorless (416 mg, 84 %) 
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*** Current Data Parameters ***

NAME : sechage1

EXPNO : 214

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:43:38

DATE_d : Jan 27 2009

DE :            6.0 usec

DS :              2

NS :             16

NUC1 : 1H

O1 :        2400.78 Hz

O2 :        2470.97 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     90.5000000

SFO1 :    400.1324008 MHz

SW :        14.9831 ppm

SW_h :       5995.204 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

PC :           1.00

SF :    400.1300332 MHz

*** 1D NMR Plot Parameters ***

Start :          10.33 ppm

Stop :           0.02 ppm

SR :          33.16 Hz

ppm_cm :           0.49

Hz_cm :         194.57
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C20H29N2O7P 
MW = 440.44 g.mol-1 
Colorless (416 mg, 84 %) 
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*** Current Data Parameters ***

NAME : sechage1

EXPNO : 215

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 19:00:03

DATE_d : Jan 27 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 23170.5000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         175.88 ppm

Stop :           5.42 ppm

SR :           0.00 Hz

SOLVENT : ?
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C20H29N2O7P 
MW = 440.44 g.mol-1 
Colorless (416 mg, 84 %) 
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C20H29N2O7P 
MW = 440.44 g.mol-1 
Colorless (416 mg, 84 %) 
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C20H29N2O7P 
MW = 440.44 g.mol-1 
Colorless (416 mg, 84 %) 
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II.7. (±)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate 
Bz-10c 

 
Scheme 3 Reduction and debenzylation steps 

 

 
C26H32N3O7P  
MW = 529.53 g.mol-1 
White solid (177 mg, 66 %) 
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*** Current Data Parameters ***

NAME : F2

EXPNO : 203

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 23:48:43

DATE_d : Mar 25 2009

DE :            6.0 usec

DS :              4

NS :             16

NUC1 : 31P

O1 :        8098.78 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :  4597.6000977

SFO1 :    161.9836718 MHz

SW :       200.4371 ppm

SW_h :      32467.532 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    161.9755730 MHz

*** 1D NMR Plot Parameters ***

Start :         150.22 ppm

Stop :         -50.22 ppm

SR :           0.01 Hz

ppm_cm :           9.50

Hz_cm :        1538.75

  BSD 03 019 F2P31CPD CDCl3 opt/topspin cristau 3
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(±)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10c 

 

 
C26H32N3O7P  
MW = 529.53 g.mol-1 
White solid (177 mg, 66 %) 
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*** Current Data Parameters ***

NAME : F2

EXPNO : 204

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 23:51:52

DATE_d : Mar 25 2009

DE :            6.0 usec

DS :              2

NS :             16

NUC1 : 1H

O1 :        2400.78 Hz

O2 :        2470.97 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     57.0000000

SFO1 :    400.1324008 MHz

SW :        14.9831 ppm

SW_h :       5995.204 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

PC :           1.00

SF :    400.1300306 MHz

*** 1D NMR Plot Parameters ***

Start :          10.28 ppm

Stop :           0.04 ppm

SR :          30.65 Hz

ppm_cm :           0.49

Hz_cm :         194.18

  BSD 03 019 F2PROTON CDCl3 opt/topspin cristau 3
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(±)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10c 

 

 
C26H32N3O7P  
MW = 529.53 g.mol-1 
White solid (177 mg, 66 %) 
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*** Current Data Parameters ***

NAME : F2

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 15:27:19

DATE_d : Mar 26 2009

DE :            6.0 usec

DS :              4

NS :           1028

NUC1 : 13C

O1 :       10060.80 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SW :       238.3238 ppm

SW_h :      23980.815 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    100.6127690 MHz

*** 1D NMR Plot Parameters ***

Start :         219.17 ppm

Stop :         -19.18 ppm

SR :           0.00 Hz

ppm_cm :          11.30

Hz_cm :        1136.53

  BSD 02 019 F2C13APT CDCl3 opt/topspin cristau 35
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(±)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10c 

 

 
C26H32N3O7P  
MW = 529.53 g.mol-1 
White solid (177 mg, 66 %) 
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(±)-Diethyl 2-[2-(benzyloxy)ethoxy]-2-[2-(4-benzoylamino-2-oxo-2H-pyrimidin-1-yl)]ethylphosphonate Bz-10c 

 

 
C26H32N3O7P  
MW = 529.53 g.mol-1 
White solid (177 mg, 66 %) 
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II.8. (±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10c 

 
Scheme 3 Reduction and debenzylation steps 

 

C19H28N3O6P 
MW = 425.43 g.mol-1 
Colorless oil (240 mg, 79 %) 
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*** Current Data Parameters ***

NAME : final

EXPNO : 203

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 06:49:13

DATE_d : May 13 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 20642.5000000

SFO1 :    161.9836718 MHz

SOLVENT : CDCl3

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          57.74 ppm

Stop :          -2.29 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 03 055 Orga 2P31CPD CDCl3 opt/topspin cristau 55
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10c 

 

C19H28N3O6P 
MW = 425.43 g.mol-1 
Colorless oil (240 mg, 79 %) 
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*** Current Data Parameters ***

NAME : final

EXPNO : 204

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 06:52:33

DATE_d : May 13 2009

NS :             16

O1 :        2400.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :    161.3000031

SFO1 :    400.1324008 MHz

SOLVENT : CDCl3

SW :        14.9831 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :           8.40 ppm

Stop :           0.66 ppm

SR :          34.45 Hz

SOLVENT : ?

  BSD 03 055 Orga 2PROTON CDCl3 opt/topspin cristau 55
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10c 

 

C19H28N3O6P 
MW = 425.43 g.mol-1 
Colorless oil (240 mg, 79 %) 
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*** Current Data Parameters ***

NAME : final

EXPNO : 205

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 13:00:17

DATE_d : May 13 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         172.92 ppm

Stop :           6.37 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 03 055 Orga 2C13APT CDCl3 opt/topspin cristau 55
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10c 

 

C19H28N3O6P 
MW = 425.43 g.mol-1 
Colorless oil (240 mg, 79 %) 
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-[2-(benzyloxy)ethoxy]ethylphosphonate 10c 

 

C19H28N3O6P 
MW = 425.43 g.mol-1 
Colorless oil (240 mg, 79 %) 
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II.9. (±)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a 

 
Scheme 3 Reduction and debenzylation steps 

 

C12H21N2O7P 
MW = 336.28 g.mol-1 

Colorless (43 mg, quantitative yield) 
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*** Current Data Parameters ***

NAME : FULLH2~1

EXPNO : 201

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 07:33:45

DATE_d : Feb 02 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 10321.2998047

SFO1 :    161.9836718 MHz

SOLVENT : CDCl3

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          53.90 ppm

Stop :           1.56 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 02 115-1P31CPD CDCl3 opt/topspin cristau 34
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(±)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a 

C12H21N2O7P 
MW = 336.28 g.mol-1 

Colorless (43 mg, quantitative yield) 
0.

93
05

1.
01

58

0.
95

69

0.
96

05

4.
27

62

3.
24

33

1.
05

63

1.
93

25

5.
95

25

In
te

gr
al

9.
76

47

7.
40

62
7.

38
61

6.
04

86
6.

03
49

6.
02

03
6.

01
52

6.
00

06
5.

76
33

5.
74

32
4.

14
10

4.
12

27
4.

11
72

4.
11

13
4.

10
39

4.
09

34
4.

08
52

4.
07

51
4.

06
78

4.
05

68
3.

76
15

3.
75

37
3.

74
73

3.
73

59
3.

73
08

3.
71

94
3.

69
38

3.
68

88
3.

67
14

3.
65

95
3.

65
26

3.
64

44
3.

62
79

3.
50

17
3.

48
76

3.
48

12
3.

47
61

3.
46

01
2.

29
64

2.
28

82
2.

27
59

2.
25

03
2.

24
11

2.
22

92
1.

31
11

1.
29

32
1.

27
54

1.
25

80
(ppm)

1.02.03.04.05.06.07.08.09.010.0

*** Current Data Parameters ***

NAME : sech2

EXPNO : 201

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:37:52

DATE_d : Feb 13 2009

NS :             16

O1 :        2400.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     80.5999985

SFO1 :    400.1324008 MHz

SOLVENT : CDCl3

SW :        14.9831 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          10.45 ppm

Stop :           0.81 ppm

SR :          26.28 Hz

SOLVENT : ?

  BSD 02 115-2PROTON CDCl3 opt/topspin cristau 28
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(±)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a 

C12H21N2O7P 
MW = 336.28 g.mol-1 

Colorless (43 mg, quantitative yield) 
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*** Current Data Parameters ***

NAME : 13C

EXPNO : 230

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 13:57:25

DATE_d : Feb 19 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         171.71 ppm

Stop :          10.80 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 02 115C13APT CDCl3 opt/topspin cristau 14
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(±)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a 

C12H21N2O7P 
MW = 336.28 g.mol-1 

Colorless (43 mg, quantitative yield) 
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(±)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a 

C12H21N2O7P 
MW = 336.28 g.mol-1 

Colorless (43 mg, quantitative yield) 
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(±)-Diethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11a 

C12H21N2O7P 
MW = 336.28 g.mol-1 

Colorless (43 mg, quantitative yield) 
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II.10. (±)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphos-
phonate 11b 

 
Scheme 3 Reduction and debenzylation steps 

 

C13H23N2O7P 
MW = 350.31 g.mol-1 

Colorless oil (33 mg, 86 %) 
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*** Current Data Parameters ***

NAME : exp2

EXPNO : 221

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 09:47:50

DATE_d : Feb 05 2009

NS :             16

O1 :       -5062.76 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG : 10321.2998047

SFO1 :    101.2494172 MHz

SOLVENT : CDCl3

SW :       401.4878 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          69.44 ppm

Stop :         -18.87 ppm

SR :           0.00 Hz

SOLVENT : ?

bsd02117-2eme hydrogenolyse

31P CPD CDCl3

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S48/78 

(±)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b 

C13H23N2O7P 
MW = 350.31 g.mol-1 

Colorless oil (33 mg, 86 %) 
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*** Current Data Parameters ***

NAME : sech1

EXPNO : 202

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:45:15

DATE_d : Feb 13 2009

NS :             16

O1 :        2400.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     71.8000031

SFO1 :    400.1324008 MHz

SOLVENT : CDCl3

SW :        14.9831 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          10.67 ppm

Stop :           0.89 ppm

SR :          25.24 Hz

SOLVENT : ?

  BSD 02 117-2PROTON CDCl3 opt/topspin cristau 29
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(±)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b 

C13H23N2O7P 
MW = 350.31 g.mol-1 

Colorless oil (33 mg, 86 %) 
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*** Current Data Parameters ***

NAME : 13C

EXPNO : 231

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 15:01:56

DATE_d : Feb 19 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         170.37 ppm

Stop :           0.58 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 02 117C13APT CDCl3 opt/topspin cristau 15
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(±)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b 

C13H23N2O7P 
MW = 350.31 g.mol-1 

Colorless oil (33 mg, 86 %) 
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(±)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b 

C13H23N2O7P 
MW = 350.31 g.mol-1 

Colorless oil (33 mg, 86 %) 
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(±)-Diethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11b 

C13H23N2O7P 
MW = 350.31 g.mol-1 

Colorless oil (33 mg, 86 %) 
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II.11. (±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c 

 
Scheme 3 Reduction and debenzylation steps 

C12H22N3O6P 
MW = 335.36 g.mol-1 

Colorless oil (35 mg, 37 %) 

25
.7

33
2

(ppm)

-30-101030507090110130

*** Current Data Parameters ***

NAME : 203

EXPNO : 3\

PROCNO : FID

*** Acquisition  Parameters ***

DATE_t : 17:44:56

DATE_d : Jun 23 2009

DE :            6.0 usec

DS :              4

NS :             16

NUC1 : 31P

O1 :        8098.78 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 11585.2001953

SFO1 :    161.9836718 MHz

SW :       200.4371 ppm

SW_h :      32467.532 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    161.9755730 MHz

*** 1D NMR Plot Parameters ***

Start :         150.22 ppm

Stop :         -50.22 ppm

SR :           0.01 Hz

ppm_cm :           9.46

Hz_cm :        1531.49

  BSD 03 093 C1P31CPD CDCl3 opt/topspin cristau 46
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c 

C12H22N3O6P 
MW = 335.36 g.mol-1 

Colorless oil (35 mg, 37 %) 
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*** Current Data Parameters ***

NAME : sech

EXPNO : 204

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 17:48:07

DATE_d : Jun 23 2009

DE :            6.0 usec

DS :              2

NS :             16

NUC1 : 1H

O1 :        2400.78 Hz

O2 :        2470.97 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     64.0000000

SFO1 :    400.1324008 MHz

SW :        14.9831 ppm

SW_h :       5995.204 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

PC :           1.00

SF :    400.1300252 MHz

*** 1D NMR Plot Parameters ***

Start :          10.55 ppm

Stop :           0.02 ppm

SR :          25.20 Hz

ppm_cm :           0.50

Hz_cm :         198.74

  BSD 03 093 C1PROTON CDCl3 opt/topspin cristau 46
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c 

C12H22N3O6P 
MW = 335.36 g.mol-1 

Colorless oil (35 mg, 37 %) 
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*** Current Data Parameters ***

NAME : sech

EXPNO : 205

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 18:48:49

DATE_d : Jun 23 2009

DE :            6.0 usec

DS :              4

NS :           1024

NUC1 : 13C

O1 :       10060.80 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 16384.0000000

SFO1 :    100.6228298 MHz

SW :       238.3238 ppm

SW_h :      23980.815 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    100.6127690 MHz

*** 1D NMR Plot Parameters ***

Start :         219.17 ppm

Stop :         -19.18 ppm

SR :           0.00 Hz

ppm_cm :          11.24

Hz_cm :        1131.17

  BSD 03 093 C1C13APT CDCl3 opt/topspin cristau 46
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c 

C12H22N3O6P 
MW = 335.36 g.mol-1 

Colorless oil (35 mg, 37 %) 
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c 

C12H22N3O6P 
MW = 335.36 g.mol-1 

Colorless oil (35 mg, 37 %) 
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(±)-Diethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 11c 

C12H22N3O6P 
MW = 335.36 g.mol-1 

Colorless oil (35 mg, 37 %) 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S59/78 

II.12. (±)-Lithium ethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 
12a 

 
Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives 5a-c and 12a-c 

 

C10H16N2O7PLi 
MW = 314.17 g.mol-1 

White solid (15 mg, 76%) 

18
.5

27
2

(ppm)

051015202530354045505560

*** Current Data Parameters ***

NAME : brut

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 05:13:41

DATE_d : Mar 23 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 20642.5000000

SFO1 :    161.9836718 MHz

SOLVENT : D2O

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          61.70 ppm

Stop :          -5.34 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 03 017P31CPD D2O opt/topspin cristau 38

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S60/78 

(±)-Lithium ethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12a 

C10H16N2O7PLi 
MW = 314.17 g.mol-1 

White solid (15 mg, 76%) 
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*** Current Data Parameters ***

NAME : brut

EXPNO : 211

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 05:17:20

DATE_d : Mar 23 2009

NS :             16

O1 :        2400.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :    114.0000000

SFO1 :    400.1324008 MHz

SOLVENT : D2O

SW :        14.9831 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :           8.32 ppm

Stop :           0.75 ppm

SR :          -0.00 Hz

SOLVENT : ?

  BSD 03 017PROTON D2O opt/topspin cristau 38
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(±)-Lithium ethyl 2-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12a 

C10H16N2O7PLi 
MW = 314.17 g.mol-1 

White solid (15 mg, 76%) 
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*** Current Data Parameters ***

NAME : brut

EXPNO : 212

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 11:05:55

DATE_d : Mar 24 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 26008.0000000

SFO1 :    100.6228298 MHz

SOLVENT : D2O

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         219.17 ppm

Stop :         -19.18 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 03 017C13APT D2O opt/topspin cristau 37
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II.13. (±)-Lithium ethyl 2-(5-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-
hydroxyethoxy)ethylphosphonate 12b 

 
Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives 5a-c and 12a-c 

C11H18N2O7PLi 
MW = 328.19 g.mol-1 

White solid (20 mg, 85%) 

18
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(ppm)
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*** Current Data Parameters ***

NAME : conc

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 05:33:49

DATE_d : Apr 07 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 20642.5000000

SFO1 :    161.9836718 MHz

SOLVENT : D2O

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          52.54 ppm

Stop :          -6.13 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 03 021P31CPD D2O opt/topspin cristau 57

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S63/78 

 

C11H18N2O7PLi 
MW = 328.19 g.mol-1 

White solid (20 mg, 85%) 
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*** Current Data Parameters ***

NAME : 021

EXPNO : 211

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 04:05:44

DATE_d : Apr 01 2009

NS :             24

O1 :        2400.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :    406.3999939

SFO1 :    400.1324008 MHz

SOLVENT : D2O

SW :        14.9831 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :           7.86 ppm

Stop :           0.71 ppm

SR :          -0.00 Hz

SOLVENT : ?

  BSD 03 021PROTON D2O opt/topspin cristau 31
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C11H18N2O7PLi 
MW = 328.19 g.mol-1 

White solid (20 mg, 85%) 
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*** Current Data Parameters ***

NAME : conc

EXPNO : 212

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 17:43:23

DATE_d : Apr 07 2009

NS :            256

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 26008.0000000

SFO1 :    100.6228298 MHz

SOLVENT : D2O

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         178.70 ppm

Stop :           0.85 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 03 021C13APT D2O opt/topspin cristau 57
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II.14. (±)-Lithium ethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12c 

P
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OH
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EtO

LiO

(HO)2P O

O

OH

Base

LiBr, CH3CN

Me3SiBr, CH2Cl2

12a (U, quant)
12b (T, quant)
12c (C, 40%)

5a (U, 80%)
5b (T, 75%)
5c (C, 80%)

Base =
U, T and C

11a-c

 
Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives 5a-c and 12a-c 

C10H17N3O6PLi 
MW = 309.36 g.mol-1 

80% pure by phosphorus NMR 
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*** Current Data Parameters ***

NAME : BSD03-~1

EXPNO : 1-PHOS~1

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 03:36:34

DATE_d : Sep 11 2009

NS :             64

O1 :       12958.05 Hz

PROBHD :5 mm PABBO BB/19F-1H/D Z-GRD Z

RG :  6502.0000000

SFO1 :    161.9885510 MHz

SOLVENT : D2O

SW :       400.8621 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          36.31 ppm

Stop :          -0.20 ppm

SR :          -0.01 Hz

SOLVENT : ?

        BSDO3-121 / D2O
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(±)-Lithium ethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12c 

C10H17N3O6PLi 
MW = 309.36 g.mol-1 

80% pure by phosphorus NMR 
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*** Current Data Parameters ***

NAME : BSD03-~1

EXPNO : 20-PRO~1

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 17:29:20

DATE_d : Sep 10 2009

NS :             64

O1 :        3000.97 Hz

PROBHD :5 mm PABBO BB/19F-1H/D Z-GRD Z

RG :    161.3000031

SFO1 :    400.1330010 MHz

SOLVENT : D2O

SW :        16.0203 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

SI :          32768

TI : CCI59P/D2O

*** 1D NMR Plot Parameters ***

Start :           8.51 ppm

Stop :           0.49 ppm

SR :          -0.00 Hz

SOLVENT : ?

 BSD03-121/D2O
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(±)-Lithium ethyl 2-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonate 12c 

C10H17N3O6PLi 
MW = 309.36 g.mol-1 

80% pure by phosphorus NMR 
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*** Current Data Parameters ***

NAME : BSD03-~1

EXPNO : 21-PRO~1

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 23:03:30

DATE_d : Sep 10 2009

NS :           8192

O1 :       10060.80 Hz

PROBHD :5 mm PABBO BB/19F-1H/D Z-GRD Z

RG :  5160.6000977

SFO1 :    100.6228298 MHz

SOLVENT : D2O

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :BOI17/DMSOD6

*** 1D NMR Plot Parameters ***

Start :         187.04 ppm

Stop :          -3.31 ppm

SR :           0.00 Hz

SOLVENT : ?

 BSD03-121/D2O
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II.15. (±)-2-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid triethyl 
ammonium salt 5a 

 
Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives 5a-c and 12a-c 

 

C8H13N2O7P phosphonic diacid form 
C14H27N3O7P triethylammonium salt 
MWdiacid form = 280.18 g.mol-1 
MWammonium salt = 380.37 g.mol-1  
Ammonium salt is a colorless oil (60 mg, 32 %) 
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048121620242832364044485256

*** Current Data Parameters ***

NAME : F1

EXPNO : 203

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 00:32:02

DATE_d : May 11 2009

NS :             16

O1 :        8098.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 11585.2001953

SFO1 :    161.9836718 MHz

SOLVENT : D2O

SW :       200.4371 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          59.33 ppm

Stop :          -3.98 ppm

SR :           0.01 Hz

SOLVENT : ?

  BSD 03 045 C18 F1P31CPD D2O opt/topspin cristau 59
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(±)-2-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 
triethylammonium salt 5a 

 

C8H13N2O7P phosphonic diacid form 
C14H27N3O7P triethylammonium salt 
MWdiacid form = 280.18 g.mol-1 
MWammonium salt = 380.37 g.mol-1  
Ammonium salt is a colorless oil (60 mg, 32 %) 
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*** Current Data Parameters ***

NAME : F1

EXPNO : 204

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 00:35:27

DATE_d : May 11 2009

NS :             16

O1 :        2400.78 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :     64.0000000

SFO1 :    400.1324008 MHz

SOLVENT : D2O

SW :        14.9831 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :           8.48 ppm

Stop :           1.66 ppm

SR :          -0.00 Hz

SOLVENT : ?

  BSD 03 045 C18 F1PROTON D2O opt/topspin cristau 59
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(±)-2-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 
triethylammonium salt 5a 

 

C8H13N2O7P phosphonic diacid form 
C14H27N3O7P triethylammonium salt 
MWdiacid form = 280.18 g.mol-1 
MWammonium salt = 380.37 g.mol-1  
Ammonium salt is a colorless oil (60 mg, 32 %) 
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*** Current Data Parameters ***

NAME : sech

EXPNO : 225

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 21:49:20

DATE_d : Jun 18 2009

NS :           1024

O1 :       10060.80 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 26008.0000000

SFO1 :    100.6228298 MHz

SOLVENT : CDCl3

SW :       238.3238 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         187.58 ppm

Stop :           0.05 ppm

SR :           0.00 Hz

SOLVENT : ?

  BSD 03 045 NEt3C13APT CDCl3 opt/topspin cristau 22

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S71/78 

II.16. (±)-2-(5-Methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 
5b 

 
Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives 5a-c and 12a-c 

 

C9H15N2O7P 
MM = 294.20 g.mol-1 

White solid (116 mg, 74%) 
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*** Current Data Parameters ***

NAME : sech

EXPNO : 201

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 09:35:11

DATE_d : Jul 16 2009

NS :             32

O1 :       -5062.76 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG : 11585.2001953

SFO1 :    101.2494172 MHz

SOLVENT : D2O

SW :       401.4878 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          60.39 ppm

Stop :         -10.26 ppm

SR :           0.00 Hz

SOLVENT : ?

BSD 03 097
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(±)-2-(5-Methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5b 

 

C9H15N2O7P 
MM = 294.20 g.mol-1 

White solid (116 mg, 74%) 
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*** Current Data Parameters ***

NAME : sech

EXPNO : 202

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 09:37:46

DATE_d : Jul 16 2009

NS :             32

O1 :        1544.66 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG :     90.5000000

SFO1 :    250.1315447 MHz

SOLVENT : D2O

SW :        20.6930 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :           7.91 ppm

Stop :           0.95 ppm

SR :          -0.00 Hz

SOLVENT : ?

BSD 03 097
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(±)-2-(5-Methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5b 

 

C9H15N2O7P 
MM = 294.20 g.mol-1 

White solid (116 mg, 74%) 
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*** Current Data Parameters ***

NAME : sech

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 15:26:50

DATE_d : Jul 16 2009

NS :           2048

O1 :        6289.05 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG : 16384.0000000

SFO1 :     62.9015280 MHz

SOLVENT : D2O

SW :       239.4257 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         178.82 ppm

Stop :           3.77 ppm

SR :           0.00 Hz

SOLVENT : ?
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II.17. (±)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5c 

P
O

O

OH

Base
EtO

LiO

(HO)2P O

O

OH

Base

LiBr, CH3CN

Me3SiBr, CH2Cl2

12a (U, quant)
12b (T, quant)
12c (C, 40%)

5a (U, 80%)
5b (T, 75%)
5c (C, 80%)

Base =
U, T and C

11a-c

 
Scheme 4 Synthesis of free phosphonic acid and mono-lithium salt derivatives 5a-c and 12a-c 

 

C8H14N3O6P 
MW = 279.19 g.mol-1 

Colorless oil (81 mg, 97%) 
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(ppm)

04812162024283236404448

*** Current Data Parameters ***

NAME : 119

EXPNO : 202

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 01:49:45

DATE_d : Jul 17 2009

NS :             16

O1 :       -5062.76 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG :  8192.0000000

SFO1 :    101.2494172 MHz

SOLVENT : D2O

SW :       401.4878 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :          49.52 ppm

Stop :          -2.11 ppm

SR :           0.00 Hz

SOLVENT : ?

BSD 03 119

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



S75/78 

(±)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5c 

 

C8H14N3O6P 
MW = 279.19 g.mol-1 

Colorless oil (81 mg, 97%) 
Triethylammonium salt 
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*** Current Data Parameters ***

NAME : t9

EXPNO : 210

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 08:29:58

DATE_d : Jan 18 2010

DE :            8.0 usec

DS :              4

NS :             16

NUC1 : 31P

O1 :        8098.78 Hz

O2 :        1600.52 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG : 20642.5000000

SFO1 :    161.9836718 MHz

SW :       200.4371 ppm

SW_h :      32467.532 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    161.9755730 MHz

*** 1D NMR Plot Parameters ***

Start :         150.22 ppm

Stop :         -50.22 ppm

SR :           0.01 Hz

ppm_cm :           9.50

Hz_cm :        1538.75

  BSD 04 069 F1P31CPD CDCl3 opt/topspin cristau 58
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*** Current Data Parameters ***

NAME : t9

EXPNO : 211

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 08:33:27

DATE_d : Jan 18 2010

DE :            8.0 usec

DS :              2

NS :             16

NUC1 : 1H

O1 :        2400.78 Hz

O2 :        2470.97 Hz

PROBHD :5 mm PAQNP Switch-1H Z-GRD Z840

RG :    406.3999939

SFO1 :    400.1324008 MHz

SW :        14.9831 ppm

SW_h :       5995.204 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           0.10 Hz

PC :           1.00

SF :    400.1309810 MHz

*** 1D NMR Plot Parameters ***

Start :          10.00 ppm

Stop :           0.04 ppm

SR :         981.48 Hz

ppm_cm :           0.47

Hz_cm :         188.87

  BSD 04 069 F1PROTON CDCl3 opt/topspin cristau 58
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(±)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5c 

 

C8H14N3O6P 
MW = 279.19 g.mol-1 

Colorless oil (81 mg, 97%) 

Acidic form 
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(ppm)

-240-200-160-120-80-4004080120

*** Current Data Parameters ***

NAME : 119

EXPNO : 202

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 01:49:45

DATE_d : Jul 17 2009

DE :           10.0 usec

DS :              4

NS :             16

NUC1 : 31P

O1 :       -5062.76 Hz

O2 :        1000.52 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG :  8192.0000000

SFO1 :    101.2494172 MHz

SW :       401.4878 ppm

SW_h :      40650.407 Hz

TD :          65536

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

PC :           1.40

SF :    101.2544800 MHz

*** 1D NMR Plot Parameters ***

Start :         150.73 ppm

Stop :        -250.73 ppm

SR :           0.00 Hz

ppm_cm :          19.03

Hz_cm :        1926.56
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(±)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5c 

 

C8H14N3O6P 
MW = 279.19 g.mol-1 

Colorless oil (81 mg, 97%) 

Acidic form 
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*** Current Data Parameters ***

NAME : 119

EXPNO : 201

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 01:40:27

DATE_d : Jul 17 2009

NS :             16

O1 :        1544.66 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG :    114.0000000

SFO1 :    250.1315447 MHz

SOLVENT : D2O

SW :        20.6930 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :           8.16 ppm

Stop :           1.43 ppm

SR :         -25.57 Hz

SOLVENT : ?

BSD 03 119
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(±)-2-(4-Amino-2-oxo-2H-pyrimidin-1-yl)-2-(2-hydroxyethoxy)ethylphosphonic acid 5c 

 

C8H14N3O6P 
MW = 279.19 g.mol-1 

Colorless oil (81 mg, 97%) 

Acidic form 
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5

(ppm)

30405060708090100110120130140150160

*** Current Data Parameters ***

NAME : C1CONT~1

EXPNO : 232

PROCNO : 0

*** Acquisition  Parameters ***

DATE_t : 12:58:42

DATE_d : Nov 24 2009

NS :           2048

O1 :        6289.05 Hz

PROBHD :5 mm QNP 1H/13C/31P/19F Z-GRD Z

RG : 16384.0000000

SFO1 :     62.9015280 MHz

SOLVENT : D2O

SW :       239.4257 ppm

*** Processing Parameters ***

GB :      0.0000000

LB :           1.00 Hz

SI :          32768

TI :

*** 1D NMR Plot Parameters ***

Start :         168.94 ppm

Stop :          20.11 ppm

SR :          -0.00 Hz

SOLVENT : ?
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